Recombinant human cytidine deaminase: expression, purification, and characterization.
The complementary DNA (cDNA) coding for human cytidine deaminase (CDA) was obtained using two specific primers to screen RNA from peripheral blood polymorphonuclear leukocytes by reverse transcriptase PCR. The cDNA fragment was ligated into the expression vector pTrc99-A and expressed in Escherichia coli following induction with isopropyl-1-thio-beta-D-galactopyranoside (IPTG). The nucleotide sequence of the cDNA corresponded to that published by Laliberté and Momparler (Cancer Res. 54, 5401-5407, 1994). It contained a 438-bp open reading frame encoding a polypeptide of 146 amino acids with a predicted molecular mass of 16.2 kDa. The protein expressed in E. coli showed high cytidine deaminase activity and its molecular mass was estimated to be 57 kDa by gel filtration and 16 kDa by SDS-polyacrylamide gel electrophoresis (SDS-PAGE). Both values are in agreement with those already published and suggest that human CDA contains three or four identical subunits. Cross-linking experiment indicated that the enzyme is a tetramer. The recombinant CDA has been purified to homogeneity by a rapid procedure consisting of heat inactivation followed by affinity chromatography. The final enzyme preparation showed a specific activity of 105 U/mg, corresponding to about 88-fold purification with respect to the crude extract and was judged to be >98% pure by SDS-PAGE. Inductively coupled plasma-optical emission spectroscopy (ICP-OES) analysis revealed the presence of 1 atom of Zn per subunit. Since CDA causes the deamination of several antitumoral cytidine-analog drugs, the recombinant enzyme was characterized kinetically and several pyrimidine nucleoside analogs were tested as potential substrates and inhibitors. The results obtained agreed closely with those previously reported for the purified human placenta CDA.